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. SEEM Submetrics•

l.

Tier 1 Submetrics

Table ~)l]tains a list ofTiec I submetrics.

Table Tier 1 Submetrics (Continued)

Ilem No. Submelric
I. I ."Q.QP I\1aleul1 - Resnonse Time - Manual, ;!. Loon MakeuD - Resnonse TiIne :J::~lectrQnic

3. Ackno\vled llCmt;:!lt _Me~s;!gQ_],.imeliness
4. AcknowledQcment Message Completeness
5. ·)ercent _Elow::J'hrou(~b Service Reauests (Detail)
6. ~eiect InteryaJ
7. ·'inn Order Confirmation Timefinest'
8. Firm Order Confirmation and Reiect Resl)onse Como!eteness - Full, Mechanized
9. 'ercent Missed Installation i\Ql2\,intmen[s - Rl'sale POJS
10. I~ercent l\1issed Installation AI)110intments - Resale Desian
II. ·")ercent Missed Installation AODointrnents - UNE Loon and Port Combinations
12. P~rcent l\1issed Installation AlJl10intments - UNE Loons

13 ·"'ereent l\-1issed Installation Annointments - UNE xDSL
14 '"'ereent Missed Installation Anl10intments - UNE Line Sharino

15. '"'ereent Missed Installation Appointments - Local IC Trunks
16. Avenwc CotTIolction Interval ~ Resale POTS

l7. Avera 'c Comn!etion Interval - Resale Desil'O
18. Avcr;:wc CntTIoletion Interval - UNE Looo and Port Combinations

19. Average Comoletion Interval - UNE Loons
70. Averave Comnletion Interval - UNE xDSL

21 Avera"e Comoletion Interval - liNE Line Sharin"
)2. Avcnwc Comnlction Interval - Local Ie Trunks

23. :oordinated Customer Conversions Interval - Unbundled Looos
24. ':oordinated Customer Conversions ~ Hot Cut Timeliness Percent within interval - UNE Loons

25. Coordinakd Customer Conversions - Percent Provisionim! Troubles Received within 7 days of a com
)leted service order - lINE Looos

26. :oonerative Accentance Testino - Percent of xDSL Loons Tested
27. Percent Provisionino Troubles ",,·ithjn 30 days of Service Order Comolction - Resale POTS

28. Percent Pnwisionino Troubles within 30 davs of Service Order Comnlction - Resale DeshJfl
~9. Percent Provisioning Troubles \I,-'ithin 30 days of Service Order Completion ~ UNELoop and Port

Combinations
30. Percent Provision in" Troubles within 30 days of Service Order COlnnletion - UNE Loons
31. Percent ProYisionin" Troubles within 30 davs of Service Order Comnletion - UNE xDSL
32. Percent Provisionin!! Troubles within 30 davs of Service Order Comnletion - UNE Line Sharino
33. Percent Provisionino Troubles vvithin 30 days of Service Order Comnletion - Local Ie Trunks
34. LNY- Percent. Missed Instlillation Annointments - LNP
35. tNP ~ Averaoe Disconnect Tirn~!iness Interva( - LNP
36. Mi,sed Reoair Annointments - Resal~ POTS
37. l1vIissed Renair Ant)ointments~-Resale D~,?jgn
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38. Missed R~J2jlir AnDoinJments - UNE Ll){)D and Port Combinations
39. Missed Renair AODointments . UNE Looos
40 Missed Renair Annointments . UNE xDSL
41. Missed Reouif ADDointrnents - UNE Line Sharing

40 Missed Renair Annointments . Local IC Trunks
43. ~ustomer Trouble Rcoort Rate - Resale POTS
44. ~ustomer Trouble Renort Rate - Resale Desi(TI1
45 ~ustomer Trouble RC00l1 Rate - UNE Loon and Pon Combinations
46. :ustomer Trouble Ren0l1 Rate - UNE Loons
47. Customer Trouble Rcnort Rate· UNE xDSL
48. Customer Trouble Renna Rate - UNE Line Sharin ~

49. ~ustomer Trouble Renort Rate - Local Ie Trunks
50. Maintenance Avera(l'c Duration - Resale POTS
51. Maintenance Average Duration - Resale Desl{1O

52. Maintenance Averarrc Duration - UNE Looo and Port Combinations
.13. Maintenance_Average DuratiOI] :__l~NEJ.oops
54. Maintenance AveraQc Duration -_ UNE ~J)Sl,

55. Maintenance AveraQe Duration - UNE Li_ne Sharing
56, Maintenance AveraQ"e Duration - Local Ie Trunks

57 Percent Reneat TriNples v,ithin 30 days· Resale POTS

58 Percent Reneat Troubles within 30 days· Resale.Design

59. Percent ReDeat Troubles \vithin 30 days -~UNE Loon and Port Combinations

60 Percent ReDeat Troubles within 30 days· UNE LO\)I)s
61 Pen,ent Rom.eat T[ou.bles within 30 days· UNE xDSL
62. Percent Reneat Troubles.,vjthin W days· UNE Line Sharino

63, pncent Reneat Troubles within 30 days, Local IC Tr~]lks

64 Invoice Accuracv

65. Mean Time to Deliver [nvoices

66 ~Tsa(Te Data Deliverv Accurac I

67. rrunk Groun Performance - ('LEe Snecific

68 _:,~.pJI~)~;ali~:mJ?_ercento(Due Dates Missed

~~~~--~~~~~~~~~~~~~~~~~_L-_
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1.

Tier 2 Submetrics

Tah~ ('ontai!l'i_~liSL~lLTieL2sl!l~lrh:li~

Table Tier 2 Submetrics (Continued)

Item No. Tier 2 Sub Metrics
l. 1 IAverao-c Resnonse Time - Pre-Orderino-/Orderin u

, 2 Interface Availabilitv , Pre-Ordering/OrderinQ

3. Interface Availabilitv - Maintenance & Reoair
4. ~oon Makeun - Resnonse Time - MaOL!al
5. oon Makeun - ResDonse Time - Elct'lronic
6. AcknowledQement Messaoe Timeliness - EQl
7. Ac_knmvled1!cment M'ess3O-c Timeliness -. TAG
8 A~knO\.v(ed2"ement Messao-e Comnleteness EDI

9. Acknowled2.cment Messanc COffioleteness TAG

10 Percent Flow-throu 1h Service Rcnuests (SummarY)

II. Reiect Interval
12. Firm Order Confirmation Timeliness
13. Firm Order Confirmation and Reiect Resnonse COffin!eteness - FullvMcchanized
14. Percent Missed Installation Aooointments - Resale POTS
15. Percent Missed Installation Annointmcnts - Resale DesiiIn
1(,. Percent Missed Installation Aonointments - UNE LOOD and Port Combinations
17. Percent Missed Installation AI)nointmen1s - UNE Loons
18. Percent Missed Installation Aonointments - UNE xDSL
19 Percent Missed Installation Al)nointments - UNELine Sharinp
)0. Percent Missed Installation Annointments - Local Ie Trunks
)1. Averapc Comnlction lnterval - Resale POTS
')2. AveraQc Comnlction Interval - Resale Desil!n
23. Averaoe CO.l1}oletion IntervaJ - UNI~ Loon and Port Combinations

24. Averapc COllmletion Inrcrval- UNE Loons
15. ,~veraQe Comnletion Interval - UNE xDSL
')(), AveralJ~Comoletion Interval - UNELi:nc Sharino'

27. Aven.lQ:e Comoletion Interval - I.-oeal Ie Trunks

28. Coordinated Customcl: Conversions Interval - Unbundled Loons

29. Coordinated Customer COllyersions ~ Hot Cut Timeliness Percent within interval - UNE ,LoaDs

30. ,-90tdin-,!1~dJ=':witomer Conversions - P~J:~ent Provisioning TrouQJes Received within 7 days of a com
)leted ~ervice order - lINE LOODS

31 ,ooperativ~_.Aj:centanceTestin n - J~erc~f1t xDSL I..<oons Tested
l2. :percent Prpvi.~iollino Troubles within 30 da 's of Service Order Comnletion - Resale POTS
33. Percent l~rovisjol}i!loTroubles within 30 days otS~rviceOrder Comoletion - Resale Desion

34. r~rcent Provisioning Tn)lIb1e~___~jthin 30 days of Service QffiGLCompletion - UNEJ,oop and Port
Combinations

.35. p.t;LC_eQt ProvisioninQ Troubles within 3Q.dill QfService Order Comnletion - UNE Loons

.\6. Percent .P!1wisionino Troubles within 3Q clav$ of Service Order ComDletion - UNE.SDSL
37. IProvisioninQ Troubles within 30 days of Service Order Conmleti',o - UNE Line Sharino
38. IPercent Provi.;,:ionino Troubles withi!l30 da '$ of Service Ord_er romnletion - l..-ocal Ie Trunks
39. ..-NP.::. Percent MissedJnstallation Aonointments
40. L.NP.~ Averaoe Disconnect Timeliness Interval
41 Missed Reoai,Aonointmeots o.!<esale POTS

-~~-----------------------------------
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4') Missed Renair Annointments - Resale DesioJ1
43. Missed Renair Annointments ~ UNE Loon and Port Combinations
44. Missed Renair Anoointments . UNE Looos
45. Missed Renair i~noointmenls . UNE xDSL
46. MissedBeoair AODointmenls . ~JNE Line SharinQ
47. IMissed Renair Anoointmenls . Loc~1 IC Trunks
48. ustomer Trouble Reoort Rate· Resale POTS
49. I'ustomer Trouble Renort RUle - Resale Desio-tl
50. .. ustomer Trouble Reomt R<lte ¥ lJNE LOOD and Port Combinations
51. ustomer Trouble Renort Rate· UNE Loon"
52. Customer Trouble Renort Rate· UNE xDSL
53. llstomer Troul;lle Reomt Rate :_.JJNE Line Shasino

54. Customer Trouble Renort Rate: Local Ie Trunks
55 Maintenance Average Duration ~ Resale POTS
56. Maintt;.nance Average Duration - Resale Desl 0 tl

57. Maintenance Averao-e Duration - lINE LOOD and Port Combinations
58. Maintenance Averap'c Duration - lJNE Loons
59, Maintenance Average Duration - lJNE xDSL
60. Maintenance Average Duration ~_JJNE Linc Sharinp
61. Maintcnance AveraQ"e Duration - Local Ie Trunks
62. Percent Reneat Troubles within 30 days . Resale POTS
63. Percent ReDeat Trouhles within 30 days . Resale DcsiQn
64. Percent Reneat Troubles within 30 days . UNE Loon and Port Combinations
65. Percent Reneat Trouhles within30 days . UNE Loons
66 Percent ReDeat Troubles within 30 days . UNE xDSL
67 Percent Reneat Troubles within 30 dews· UNE Line Sharin"
68. Percent ReDeat Troubles within 30 days . Local Ie Trunks
69. Invoicc Accurac
70. Mean Time to Deliver Invoices
7J. Usaoe 'pata Deliverv.!\ccuracv
72. rrrunk GroUD Performance - A2J!rCQ:ate- .

n. Collocation J?crcent ofDu~ DatesMiss~d

74. Timeliness of Chanoe Manaoement Notices
75 ri[ll~Jiness of Documents Associat~d v.dth Change
76. Servic~.Order Accurac:v ~ ResaJG Rysidence
77 S~rvice Order A_Q.curacy - Resale Business
78 Scn:;ce Order Accuracv - ResateJ2esion
79. Service Ord.cr Accuracv . I.i!'lE Snecia[s.i.PesiJmJ
80. Servi(,:e___Order Accufw,;y UNE (Non-des.itm)
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Tier 3 Submetrics
Table contains a list of Tier 3 submetrics.

Table Tier 3 Submetrics (Continued)
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Item No. Tier 3 Sub Metrics I
II Percent Missed I"stallation AooointmeJlts· Resale POTS I
).., Pen;;ent Missed InstallatiQJ1 Annointments - Resale DesifJD- ..

3 Pen:ent Missed Installation Annointments - UNE Loon
4 :>erc~m: Missed InstallntiQ.11 Annointment~ - UNE Lon) & Port Combo
5 'ercentMissed InstaliatioD.Annointments..: UNE xDSL (ADSL, HDSL. UCL)
6 ''>ercent Missed InstallatiQn Annointrnents - UNE Line Sharino

7 Percent Missed Installation Annointments - Interconnedion Trunks
8 Average Comoletion Interval (OCli & Order Comnletion Interval Distribution· Resale POTS
9 Average Comnletion Interval (OCIl & Order Comnletion Interval Distribution - Resale DesiQ:TI
LQ ~!£.t;~C.QDJpletionlnl~.Yal (OCll & Order Completion Interval Distril}ution - UNE L(~op & Port

"ombo

ll. dYS'fiID' Completion)nterval (OCli& Order Completion Interval Distribution· UNE xDSL (ADS
HDSL UCLI

l2 Avera"e Comnletion IntervallOCl) & Order Cornnletion Interval Distribution· UNE Line Sharim
13 Averave Comnletion Interval fOCI' & Order Comnletion Interval Distribution - Interconn.ection T bnk,
I~ Missed Renair Annointments . Resale POTS
[5 Missed Remtir Anl)ointments - Resale Desi o'n
16 Missed Renai.r Annointment~_~ UNE Loon + Port Combo
I} Missed Reoajr AnJ)ointment~_~ UNE Loons
.18 Missed Renair Anoointments . UNE xDSL
19 Misse<i ReDair Aonointments . UNE Line Sharin"
20 IMissed Renair Anl)ointments - Interconnection Trunks
;21 Invoice Accuracv
.22 Mean Time To Deliver Invoices
23 runk Grou\) Performance - AOQ:re2:ate
24 ~ollocatiot1 Percent of Due Dates Missed
25 imeliness of Chanoe Manaoement Notices
26 imeliness of Documents Associated with Chan1!e
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Statistical Properties and Definitions

Statistical Methods for BellSouth Performance Measure
Analysis

1. h-Necessary Properties for a Test Methodology

The statistical process for testing if competing local exchange carriers (CLECs) customers are
being treat equally with BellSouth (BST) customers involves more than just a mathematical
formula. Three key elements need to be considered before an appropriate decision process can be
developed. These are

• the type of data,
• the type of comparison, and

the type of performance measure.

Once these elements are determined a test methodology should be developed that complies with
the following properties.

Like to Like ComparisoflS.Like-to-Like Comparisons - When possible, data should
be compared at appropriate levels, e.g. wire center, time of month, dispatched, and
residential, new orders. The testing process should:

Identify variables that may affect the performance measure.
Record these important confounding covariates.

.Adjust for the observed covariates in order to remove potential biases and
to make the CLEC and the ILEC units as comparable as possible.

Aggregate Le,'el Test Statistic. Aggregate Level Test Statistic - Each performance
measure of interest should be summarized by one overall test statistic giving the decision
maker a rule that determines whether a statistically significant difference exists. The test
statistic should have the following properties.

The method should provide a single overall index, on a standard scale.
If entries in comparison cells are exactly proportional over a covariate, the
aggregated index should be very nearly the same as if comparisons on the covariate
had not been done.
The contribution of each comparison cell should depend on the number of
observations in the cell.
Cancellation between comparison cells should be limited.

The index should be a continuous function of the observations.

observations.
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Production Mode Process. Production Mode Process The decision system must be
developed so that it does not require intermediate manual intervention, i.e. the process
must be a "black box."

Calculations are well defined for possible eventualities.
The decision process is an algorithm that needs no manual intervention.
Results should be arrived at in a timely manner.
The system must recognize that resources are needed for other performance measure­
related processes that also must be run in a timely manner.

The system should be auditable, and adjustable over~

Baltmcin g. Balancing The testing methodology should balance Type I and Type II
Error probabilities.

P(Type I Error) = P(Type II Error) for well defined null and alternative hypotheses.
The formula for a test's balancing critical value should be simple enough to calculate
using standard mathematical functions, i.e. one should avoid methods that require
computationally intensive techniques.
Little to no information beyond the null hypothesis, the alternative hypothesis, and
the number of observations should be required for calculating the balancing critical
value.

--,-TfimmiHg. Trimming otTrimmillg Removing extreme observations from BellSouth and CLEC
distributions is needed in order to ensure that a fair comparison is made between performance measures.
Three conditions are needed to accomplish this goal. These are:

Trimming should be based on a general rule that can be used in a production setting.

Trimmed observations should not simply he discarded; they need to be examined and
possibly used in the final decision making process.

Trimming should only be used on performance measures that are sensitive to
"outliers."

Measurement Types

The performance measures that will undergo testing are of four types:

• means
proportions,
rates, and
ratio

While all four have similar characteristics, proportions and rates are derived from count data while
means and ratios are derived from interval measurements.

1. j:h...Testing Methodology - The Truncated Z

Many covariates are chosen in order to provide deep comparison levels. In each comparison cell, a
Z statistic is calculated. The form of the Z statistic may vary depending on the performance
measure, but it should be distributed approximately as a standard normal, with mean zero and
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variance equal to one. Assuming that the test statistic is derived so that it is negative when the
performance for the CLEC is worse than for the ILEC, a positive truncation is done - i.e. if the
result is negative it is left alone, if the result is positive it is changed to zero. A weighted average
of the truncated statistics is calculated where a cell weight depends on the volume of BST and
CLEC orders in the cell. The weighted average is fe-centered by the theoretical mean of a
truncated distribution, and this is divided by the standard error of the weighted average. The
standard error is computed assuming a fixed effects model.

Proportion Measures

For performance measures that are calculated as a proportion. in each adjustment cell, the
truncated Z and the moments for the truncated Z can be calculated in a direct manner. In
adjustment cells where proportions are not close to zero or one, and where the sample sizes are
reasonably large, a normal approximation can be used. In this case, the moments for the truncated
Z come directly from properties of the standard normal distribution. If the normal approximation
is not appropriate, then the Z statistic is calculated from the hypergeometric distribution. In this
case, the moments of the truncated Z are calculated exactly using the hypergeometric probabilities.

Rate Measures

The truncated Z methodology for rate measures has the same general structure for calculating the
Z in each cell as proportion measures. For a rate measure, there are a fixed number of circuits or
units for the CLEC, n2j and a fixed number of units for BST, nJj- Suppose that the performance
measure is a "trouble rate." The modeling assumption is that the occurrence of a trouble is
independent between units and the number of troubles in n circuits follows a Poisson distribution

with mean "hiA, where *A is the probability of a trouble in I circuit and n is the number of
circuits.

In an adjustment cell, if the number of CLEC troubles is greater than 15 and the number of BST
troubles is greater than 15, then the Z test is calculated using the normal approximation to the
Poisson. In this case, the moments of the truncated Z come directly from properties of the standard
normal distribution. Otherwise, if there are very few troubles, the number of CLEC troubles can be
modeled using a binontial distribution with n equal to the total number of troubles (CLEC plus
BST troubles.) In this case, the moments for the truncated Z are calculated explicitly using the
binomial distribution.

Mean Measures

For mean measures, an adjusted t~: statistic is calculated for each like-to-like cell which has at
least 7 BST and 7 CLEC transactions. A permutation test is used when one or both of the BST and

CLEC sample sizes is less than 6. Both the adjusted t"t" statistic and the permutation calculation

are described in IRe lesRHisll1 Appendix,
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Statistical PfDJ2el1i.es and Det1nitj.Q.!l~

appefldix.

Ratio Measures

Rules will be given for computing a cell test statistic for a ratio measure, however, the current plan
for measures in this category, namely billing accuracy, does not call for the use of a Z parity
statistic.
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Statistical Formulas and Technical Description

We start by assuming that any necessary trimming! of the data is complete. and that the data are
disaggregated so that comparisons are made within appropriate classes or adjustment cells that define
"like" observations.

1. Notation and Exact Testing Distributions

Below, we have detailed the basic notation for the construction of the truncated z statistic. In what
follows the word "cell" should be taken to mean a like-to-like comparison cell that has both one
(or more) lLEC observation and one (or more) CLEC observation.

·-10'-"" the total number of occupied cells
the total numbcJ of occupied cells

------y--.. I, ....6; an iflde)l forthe cells
L....L; an index for the cells

---fl+t---"" the f1umber of ILEG tnlASactiofls ifl cell j
Dli.:::: the number of ILEC transactions in cell i

---fl;>,--'" the number of GLEG truflsactiofls ifl cellj
11-21::;: the number of CLEC transactions in cellj

----fli--'" the total f1umbertraflsactiofls ifl cell j; RIj+-fl;!i

.D.I..= the total number transactions in cell j: III j+ n21

--X+tk~ indi,iduallLEG transactiofls ifl cellj; It 1.... , 1'1",

XUL· inclivi<:l1t~LlLEClran,aclions in ceIU;k=J ••,"'--'l!.i

-Xe.!jI<---"" ifldividual GLEe tmflsactiofls in cellj; It I, ... , f1;!j
X;;Jb._= individual CLEC transactiQIl-,'!..in cell j; k - 1,. .. , nli

---¥jk--'" individual lraflsactiofl (both ILEG afld GLEG) in cell i

X ljk k =l, ... ,n lj

<f)"f+--=; the iflverse of the eumulati\e stafldard nermal distrihutiofl funetiofl
);jb= individual transaction (both ILEe and CLEC) in cell i

k-J.....•n

k _n +l ...•n

~JL1-= '-b_~ilJ.~~r.~c of the cumulative standard normal distribution funcfion

1__ When it is determined that a measure should be trimmed. a trimming rule that is easy to
implement in a production setting is:

40 Ile'.ised 12/12/01 +..
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For Mean Performance Measures the following additional notation is needed.

X The ILEG 3ample meaH of cellj
"

wuLf~lU

X----.. The GLEC sample meaH of cell j
"Q._DL~£!L

2 The !LEG ,;ample variaRce iH cell j-5JT- =
l~·.~jD.S,'

~_~.. The GLEC sample variance in cellj

ni,:g_JJU

tytk~ a raRdom sample of Gize H"i from the set of YJP ... ,YJn,; k L .. ,HJi

1.1.iLl -= 9- random sample of si!~_D2jJLl2!nJheset of
Y •...• Y

;t=.L.. J!2j

Mj~ The total Humber of diGtinct pairs of samples of size 1l+j-lllltkiJit

fd
!'-Jl :The total number of distinct pairs of samples of size nJj and n2j:

-(: )

The exact parity test is the permutation test based on the "modified Z""moclified Z" statistic.
For large samples, we can avoid permutation calculations since this statistic will be normal (or
Student's t) to a good approximation. For small samples, where we cannot avoid permutation

calculations, we have found that the difference between "modified Z""modified Z" and the

textbook "pooled Z""pooJed Z" is negligible. We therefore propose to use the permutation test
based on pooled Z for small samples. This decision speeds up the permutation computations
considerably, because for each permutation we need only compute the sum of the CLEC sample
values, and not the pooled statistic itself.

A permutation probability mass function distribution for cell j, based on the "pooled Z" can be
written as

40 Revised 12/12/01 +-----~
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t)
the number ofsamples that sun
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CPM(t) = P(~>,:s t) = the number of .xz;:res with sun

and the corresponding cumulative permutation distribution is

-'C;lP~~44~(t;.})-=-JP~(t-;L8)1-;,'Jkr<~t)}-=~th_e;...,nu;;.m..;,.be;.r_o.;:,1_s;;.a~m..;p_le;,;s_w_ith...;;,su;;.m-= _~_t~"
k M j

Re'iseEl12/l210l f----~-~-~--
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For Proportion Performance Measures the following notation is ElefineEl
<:\,lio;;g

ilj,----" The number of fLEG ca:;e:; pml:;essing an attribute of interest in cell j
,~Ltt= The number of ILEC cases possessing an attribute of interest in cell i

fr,(-"'" The number of GLEG cajes possessing an attribute of interest in cell j
The number of CLEC cases possessing an attribute of interest in cell j

Uj-----; The number of cases possessing an attribute of interest in cell j; l4i~
ill-=: The number of cases possessing an attribute of interest in cell j; ali+ a2j

The exact distribution for a parity test is the hypergeometric distribution. The hypergeometric
probability mass function distribution for cell j is

TT/"' 'L' n<TT - ,
'J

o

and the cumulative hypergeometric distribution is

o
,

otherwise

, j 2j j' Ij .

1

o x <max(O,a - n, )

CHG(x) =P(H::::; x) =

1

HG(h), max(O,a - n )::::; X::::; min(a

x >min(a,n)

44yO-----------lR~e"v~is..edd+1221/+;;>12fO±._j__
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For Rate Measures, the notation needed is defined as

Blf-'" +fie-number ofILEC Base elements in eell j
!2lJ _ Ihe__'mm1:l~L\lrrLEC base elements in_"",IU

h21~ TAe numBer of CU;;C base elemef!ts in eell j
b;:1 _ IkDlIDlb\;]' Elf CLEC base element'i iDceII i

Bl-~ TAe total number of Base elements if! ceJl j: b.1j+-Bli
l2i Th~---.tnt~lJ __m_!m.Qer of base ~l~JJ.~J:lJ,~ in cdl j: bl j+_p2.i

+--'" TAe IU;;C sample mte of eell j: IlljfBIJI,

r:~ = +lle--(;LEC sample mte of cell j: n2ifB2i
"

--t!:i---'" Tbe felative pfoponion or IL~C elements for cell j: b11b:i
ill Ille relJ!tive12IQm1[\iQ-,,--,,L!LEL~lem,,n1;;JQrc;;!Jj;J,JjIJli

The exacl distribution for a parity test is the binomial distribution, The binomial probability mass
function distribution for cell j is

=
o

O:O;k

other

and the cumulative binomial distribution is

o
,

k=O

1

o
CBN(x) =P(B ~ x) = LBN(k),

1

x <0

X<I

x>

J'

Revised 12/12IDI ~---
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For Ratio Performance Measures the following additional notation is needed.

+!jjk~ additional quantity of interest of un individuul fLEG tmnsuction in cell j; Ie ­
1,... , nB

lJUt = :.t<!QiliQnaL'1mlDJi.r.D2f interest of an individuallLEC transaction in cell j; k = l~ccDli

+!lik-'" addi:ional quantity of interest of an individual GLEG transaction in cell j; le­
I, ... , nlj

!Lhh == additional...uuantity of interest of an individual CLEC transaction in cell j; k - 1., .. oJ n2j

Rij~ :he fLEG (I - I) or GLEG (i - 2) ratio of the total additional quantity of

interest to the base transaction total in cell j, i.e., L U, /:b X.,
k I) 7 k 1)

1. Calculating the Truncated Z
The general methodology for calculating an aggregate level test statistic is outlined below.

1.-Calculate Dell weights, Wj' Cell Weights (Wi}

A weight based on the number of transactions is used so that a cell, which has a larger number of
transactions, has a larger weight. The actual weight formulae will depend on the type of measure.

Mean or Ratio Measure

Proportion Measure
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Rate Measure
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Calculate a 2 Value (2i) for each Cell

~71H ellek eell. elllellillte II Z vlIllIe, 6" A Z statistic with mean 0 and variance 1 is needed
for each cell.

If W j = 0, set Zj = O.
Otherwise, the actual Z statistic calculation depends on the type of performance measure.

Mean Measure

where a is determine,t by the following algorithm.

...._._._If min(nlp n2]) > 6, then determine ag as
a petn I:

"

that is, a is the probability that a t random variable with nlj' 1 degrees of freedom, is less than

......_.- .. 40

otherwise
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and g is the median value of all values of

1]
(n1j -I)(n1) - 2) k

'I =("-n--=1~("-n---2=)L(-X-s--

n >n

with R 1j > R 3q for all values of j. n3q is the 3 quartile of all values of nli

Note, that tj is the "modified Z" statistic. The statistic Tj is a "modified Z" corrected for the
skewness of the ILEC data.

tt'_ Mj~_ 1,000 (the total number of distinct pairs of samples of size n1j and n2j is 1,000 or
less).

Calculate the sample sum for all possible samples of size n2j-
Rank the sample sums from smallest to largest. Ties are dealt by using average
ranks.
Let Ro be the rank of the observed sample sum with respect all the sample sums.

ex I
1\

Draw a random sample of 1,000 sample sums from the permutation distribution.
Add the observed sample sum to the list. There are a total of 1001 sample sums.
Rank the sample sums from smallest to largest. Ties are dealt by using average
ranks.
Let Ro be the rank of the observed sample sum with respect all the sample sums.

I Ie



n a -n. I

Z=~

'tJ------n=T

Proportion Measure

10
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Rate Measure

Ratio Measure

L, U;jk - 2R\jL,(UjjkX\jk) + R;jL,X;jk
k k k

R -R.
Z = -,--"""":""---:-

(R {~+~J

. LIU -R X
V(R ) = --"-"X""'""--(n--:71)-

LU -2R LJ:UX )+R ~.
X (n -1)

Obtain a Truncated Z Value for each Cell (Z'j)

". Obtain a truneated Z value for eaeh eell, Z;. To limit the amount of cancellation

that takes place between cell results during aggregation, cells whose results suggest possible
favoritism are left alone. Otherwise the cell statistic is set to zero. This means that positive
equivalent Z values are set to 0, and negative values are left alone. Mathematically, this is written
as

Z; min(O,Z).

Z' = min(

40 Re\ised 12112101 I~-··--·_~~
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Calculate the Theoretical Mean and Variance

:b-Calculate the theoretical mean and variance of the truncated statistic under the null hypothesis
of parity,

EtZTI H o) and Vllf(Z; IH o)· In order 10. To compensate for the truncation in step 3, an

aggregated, weighted sum of the -zj-'l.'j will need to be centered and scaled properly so that the

final aggregate statistic follows a standard normal distribution.

~·.Jf W j = 0, then no evidence of favoritism is contained in the cell. The formulae for
"alcuJating

.calelllating E(Z; IH o) and Vllf(Z; IH o) eannot be used. Set both equal to o.
-- If min(nlj, TI2j) > 6 for a mean measure,

IL~\ .... a
for a proportion measure,

.... \ ...... 1';: " ....

for a rate measure, or nlj and ll2j are large for a ratio measure then

1
~f.!Hioo+)~-J2ic7"2=1t",'ltanrtt!d

1 1
Vat (2; I-HIIc,.o)\-=---,

2 21t

E(Z IH) =-

and

1
Var(Z IH) =]

~Otherwise, determine the total number of values for~li Let Zji and aj;, denote the

values of.zj-lJ and the probabilities of observing each value, respectively.

~ He) = })z ,tmtl]t Jl

Var(ZO'H )
J 0
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